exp.
Med Guinea pig C'1. Guinea pig C'1 was prepared and purified from normal guinea pig sera according to the method of Nelson et al.79
Serology.
The sera collected from each experimental mouse were titrated for anti HGG antibody by passive hemagglutination according to Daniel et al .20 Antisera. Specific antisera were prepared in albino rabbits against HGG , MGG and guinea pig C'l. The rabbits first received intradermal injection in their back with an emulsion of 20 mg protein in complete Freund's adjuvant (Difco) . They were boosted five weeks later in the same manner as in the first immunization . From 7 to 15 days after the secondary immunization a small amount of the sera was collected to determine the precipitin titers.
When the amount of antibodies was satisfactory , the rabbits were exsanguinated by the heart puncture and the globulin fraction of each antiserum was precipitated with ammonium sulfate (35% saturation).
Fluorescein-labeling.
HGG and rabbit antisera to HGG , MGG and guinea pig C'l were labeled with fluorescin isothiocyanate (Baltimore Biological Laboratory) by the method of Kawamura.21
Experimental procedure. The experimental mice were first injected in each hind fo ot pad with 1mg HGG in 0.05ml phosphate buffered saline. Four weeks later , these mice were boosted in the same manner as in the first injection and sacrificed at O and 1 hour a nd 1 , 3, 6, 8 and 10 days after the second injection of antigen. They were killed by cutting throat and the blood was collected.
Soon after the sacrifice , the popliteal lymph nodes were removed and processed for immunofluorescent and histologic examinations . 
RESULTS
A characteristic curve of secondary serum antibody response is illustrated in Fig. 1 . The serum antibody titer began to rise at day 3 and markedly increased until day 6 when the curve became flattened.
The mean number of germinal centers of all size per single cross-section of one popliteal lymph node is shown in Fig. 2 . At O hour, the majority of popliteal nodes had only one or two germinal centers per section. Greater numbers were observed between days 3 and 10, with the peak number at days 6 to 8. Localization of antigen. One hour after the booster injection of HGG, it was heavily localized in the germinal centers of popliteal lymph nodes (Fig. 3) . The intense antigen localization in the germinal centers was also observed during the first three days (Figs. 4 and 5), followed by the diminution of immunofluorescence until day 10 when the antigen was hardly demonstrated in the germinal centers of popliteal nodes (Fig. 6) . The distribution of antigen in the germinal centers was restricted to the interspace between germinal center cells, giving lacy or reticular framework of immunofluorescence. The germinal center cells were essentially free of the fluorescence.
In addition to the germinal centers, the positive fluorescence was also present over phagocytic cells lining niedullary sinuses (Fig. 4) . The apparent localization of antigen was sustained in the germinal centers up to day 8 , but the positive fluorescence in these phagocytic cells was only observed within 24 hours. At day 3, when the germinal centers gave still brilliant fluoresence, the sinuses did not longer show any positive fluorescence.
Distribution of specific antibody-producing cells. Specific anti-HGG antibody producing cells were demonstrated in the sections of the popliteal lymph nodes by the fluorescent antigen staining. The majority of fluorescent cells were scattered through the medullary areas of popliteal lymph nodes (Fig. 7) . The number of these cells was minimal during the first 24 hours after the secondary injection of HGG and moderate at day 3, after which the fluorescent cells increased up to day 6 (Fig. 7) . These cells were present singly or in small clumps of several cells, and morphologically identified as plasmocytic elements of varying maturity ranging from large cells with narrow rim of fluorescent cytoplasm to smaller ones with more abundant area of fluorescent cytoplasm.
On the contrary, there were no fluorescent cells in the germinal centers through the period of observation, or if present, only a few number of plasma cells gave positive fluorescence (Fig. 8) . In Fig. 9, a completely In the periphery of lymphoid follicles and in medullary cords, the majority of plasma cells also gave strong cytoplasmic fluorescence. 
DISCUSSION
There is still controversy as to the role of germinal centers of lymphoid tissues in plasmocytopoiesis and/or lymphocytopoiesis despite numerous investigations in this field. In the previous ultrastructural study of human lymph node germinal centers, we concluded that germinal center cells might not be progenitors of plasma cells but they were capable of undergoing a lymphocytic differentiation.17 If one assumes the evolution of germinal center cells into plasma cells, then these cells may be capable of synthesizing specific, antibody or immunoglobulins. The first purpose of the present study was, therefore, to investigate the role of the germinal centers in the synthesis of specific antibody and immunoglobulin.
A survey of recent immunofluorescence studies dealing with the manner of im munoglobulin distribution in the germinal centers reveals two different groups of The functional significance in the immune reaction of the germinal center localization of antigen remains a matter of speculation. Nossal and his co workers presumed that lymphocytes undergoing blast transformation through the contact with antigen trapped in lymphoid follicles give rise to developing germinal centers at these sites.6,23 On the basis of the present experiments, we could speculate further that a certain regulatory mechanism operates to control the development of germinal centers. During the secondary response, enhanced antigen deposition in the germinal centers would facilitate its contact with immunocompetent cells with higher affinity for antigen33,34 and promote the growth of the germinal centers. However, this contact would be soon prevented by specific antibody produced, which competes with immunocompetent cells for antigen. When in the germinal centers, almost all antigen is combined with antibody, it is eliminated from the centers probably in conjunction with the loss of antigen-trapping capacity of specialized reticular cells, and consequently the germinal centers would become able to respond to renewed antigenic stimulation. Thus, the growth and development of germinal centers are considered to be reg ulated by a specific feedback mechanism mediated by antibody. The observation of Sahiar and Schwartz,35 who showed the suppression of germinal center formation by the infusion of specific IgG antibodies, supports the possibility of our specula tion. 
